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PARTS LIST N-Y*UAF 





. “3° CASING +— 
First Edition Pope FenG0 A Front Panel rT 
2281053000 Bottom Panel ge = 
202030000 worn 
SPECIFICATIONS opison 760 ericta odes oe KH 


Power Source : 9V DC (BOSS AC Adapter PSA-100, 120, 220, 240) KNOB, BUTTON vvi.#4Y 


Current Draw : 100mA @ OV 2247025900 Knob orange #% LEVEL (EFFECT) 
Input Level/Impedance : —20dBm/1MQ2, —10dBm/47KQ) 2247026000 Knob green ig FINE/PITCH (DELAY/SAMPLER) 
: 4 2247026200 Knob blue _¥ TRIM (PLAYBACK) 
Output Level/Impedance : —20dBm/2KQ2 , —10dBm/2K{2 2247026100 Knob yellow LEVEL (FEEDBACK/OVERDUB) 
Output Load Impedance : More than 10KQ 2247060500 Button TK-307G gray i POWER/EFFECT 
Sampling Time : Max. 2000ms 12470514 Button LEVEL 
Delay Time : 2ms to 2000ms fe ihe. ees 
kg : Pry 
Frequency Response : Direct : 10Hz to 30KHz ("3 dB) 13449125 HLJ-0520-01-110 . phone 
#4 13449126 HLJ-0520-01-010 phone 
Sampler/Delay : 20Hz to 7KHz (13 dB) (FINE x 0.25) 13449262 HLJ-4305-01-3090 phone 
. 13449618 $Q3096 w/switch in INPUT 
Residual Noise : -95dBm (IHF-A) LEVEL Switch @ —20dBm 13449619 SQ3097 aie OUTPUT 
Dimensions : 218(W) x 169(D) x 44(H)mm 13449711 HEC-0470-01-630 AC ADAPTER 
8-9/16"(W) x 6-11/16'(D) x 1-13/16’'(H) 
Weight : 1kg/2 Ib 3 oz rebEres Atv SUN-191H LEVEL 
Option : AC Adapter BOSS PSA-100, 120, 220, 240 13129356 SUN-192H EFFECT 
Pedal Switch DP-2 13129357 SUN-19HS POWER 
Foot Switch FS-1 13119813 SRN-1019 RANGE/MODE (DELAY/SAMPLER) 
Pad Controller BP-1 PCBASSY sisEmE 
Rack Mount Adapter RAD-10 74131520 MT BOARD (PCB 2292029601) 


Micro System Rack BMR-5 Replacement PCB includes SUB board. 


AIVEH ERIE EL UTIS, SUBIERE TART, 


74131530 SUB BOARD (PCB 2292029601) 
Ic 
Top Pane! Removal Screws LED Front Panel — Top Cover 
15229811 RDD63H101P-G-SH C~MOS t 
3 x 6mm BH Fe C1 BC SLP-144B-40 (2221076000) (2202030000) iei79at NEVBNELTS Pe eae anit 








(15029144) 





(2 each) 15159148 HD14002BP dual 4 input NOR gate 
15159104HO HD14011BP quad 2-input NAND gate 
15159115HO HD14066BP analog switch 
15159141 HD14040BP 12-stage binary ripple counter/divider 
15159301HO HD14520BP dual binary up counter 
LED 15159118H0 HD14081BP quad 2-input AND gate 
SLP-153B red 15159111HO HD14046BP phase-locked loop 
(15029190) 15169516 TC74HCO2P quad 2-input NOR gate 
15219143 BPC=-1571C compander NR 
15229809 BA-634 - T-flip-flop 
15219161 NJM2072 signal level sensor 
15199136 TA78LO007AP +7V voltage regulator 
15199115 MC79LO5CP ~5V voltage regulator 
1518911131 NJM~311D comparator 
15189185 M5223L op amp 
15189188 M5238L op amp 
15189136 M5218L op amp 
. TRANSISTOR h3vY2s 
Switch SUN-192H Switch: SUNEISHS 15129120 2SC2240-GR 
(13129356) © (13129357) 15129108 2SC945P 
Button TK-307G Button TK-307G 15129136 2SC2878A 
(2247060500) (2247060500) 15119111 2SA970-GR 
@ Pot. EVH-6PA332B14 10KB (13219302) 15119105 2SA733P 
Switch SRN-1019 Knob green (2247026000) 15139101 2SK30A-Y FET 
(13119813) @ Pot. EVH-6PA332B14 10KB (13219302) Jack 15139107 ORES FET 
puke deat © eur 6PA332B14 joke fozieseay ae gL Le a Bed 
ot. - 4 
hea7 020000) Knob yellow (2247026100) ea age eee 
© Pot. EVH-6PA332B54 50KB (13219342) Pin Jack 15019103 182473 
Knob orange (2247025900) SOQ3096 15029190 SLP~153B red LED 
Jack AC Adapter pa 15029144 SLP~144B-40 red i LED 
W/oOW! 
fea re POTENTIOMETER 2-4 
(13449711) Reh 13219302 EVH-6PA332B14  10KB FINE/PITCH (DELAY/SAMPLER) 
TRIM (PLAYBACK) 
LEVEL (FEEDBACK/OVERDUB) 
13219342 EVH-6PA332B54 50KB LEVEL (EFFECT) 
13299140 HO651 10KB “Fla trimmer 
13299156 HO651 22KB ‘lz trimmer 
13299160 HO651 100KB ‘aig trimmer 
13299151 H0651 2.2KB Hale trimmer 
RESISTOR #ti 
13919134 RKM14L492-103F R-2R ladder network 
13919118 RGSD-16L104G ladder network 
MISCELLANEOUS 4ft 
2348017400 DC Cord 0.5m DCa— KF 
Bottom Panel Pin Jack 13529126 EXC-EMT103C F4ug— . EMI-filter 
ottom Fane Jack Jack $Q3097 ' (13129355) 2341053500 J-F{ta%a 10P connector w/lead 
(2281049000) HLJ4305-01-3090 HLJ0520-01-010 (43449619) Button 13429177 IL-S-10P-S2L2-EF y-Ftfa%92 LOP connector w/lead 


Foot (square mat) 
(2235012000) 


(= Roland 


(13449262) (13449126) (12470514) 
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CIRCUIT DESCRIPTIONS 


Although the RSD-10 has both sampler and delay capa- 
bilies, the following description mainly concentrates on 
sampler feature, assuming that most of readers are 
familar with the basic of digital delay circuit which is 
well explained on the service notes of Roland SDE- 
1000/3000, BOSS DE-2, etc. 


SAMPLER RECORDING MODE Fig. 1 


The input audio signal coming into S/H (IC1 pins 1 and 
3 of Sub board) is passed onto the next stage on a 
TRIGGER pulse (RECORDING START, causing COST) 
which enables the Main Controller I1C9 to start timing 
the recording circuits. The trigger pulse is derived from: 
Input audio signal proper—in MODE (Auto 
Recording mode) 
or 
External control signal (keyboard, pad or pedal)—in 
MODE [B] (Manual Recording mode) 
Upon receiving a RECORDING START (COST) signal 
through Counter Start/Stop Controller (detailed in 
COUNTER START/STOP section), the Main Controller 
IC9 cordinates the following processes on the audio 
input signal. The processing timing being based on the 
master clock, which in turn is controlled from Keyboard 
Interface. See these sections for detail. 


Sample and Hold circuit for extracting an instantane- 
ous amplitude of the audio signal 


Analog-to-Digital Converter (ADC) for obtaining the 
numerical data to the audio amplitude in PCM form. 


Storing of the PCM data into the RAMs 1C11 — IC16 
for later retrieval 
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SAMPLER PLAYBACK MODE Fig. 2 


There are combinations in sampler playback mode: 
modes [A], [B] and [C] (TRIG) or [D] (GATE) with dif- 
ferent control inputs. Of these variations the following 
two combinations are discussed in this section: 


MODE [D] with a Dynamics keyboard control 
MODE [C] with a Pad or Pedal control 
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A keyboard audio input is converted into the three 
signals at the Keyboard Interface (refer to KEYBOARD 
INTERFACE for detail). 
TRIGGER Pulse 
Sat teh cee Starts sampler playback circuitry (de- 
tailed in COUNTER START/ STOP 
CONTROLLER) 
VOLUME CONTROL Signal 
ee Determines the level of the sampled 
sound through Dynamic Sensor IC3 
(detailed in DYNAMICS SENSOR) 
PITCH CONTROL Signal 
Year oy arta Controls the rate of memory accessing 
(and D/A, S/H) timing of the Main 
Controller ICQ through the Master Clock 
GENERATOR IC10. The resultant effect 
is a shift of sampled sound pitch. 
Also used for PLAYBACK TRIM (de- 
tailed in PLAYBACK TRIM section) 
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MODE C witha Pad or Pedal Control 


Control with Pad Input 


The basic three controls are produced in the following 





ways: 

TRIGGER Pulse 

peth ese ge Produced at the Pad Interface. Starts the 
sampler playback circuits (detailed in 
COUNTER START/STOP CONTROL- 
LER). 

VOLUME CONTROL Voltage 

eid e es Also developed at the Pad Interface. 


Applied to the control input of VCA of 
Dynamics Sensor which determines the 
level of sampled sound (detailed in 
DYNAMICS SENSOR). 

PITCH CONTROL Signal 
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KEYBOARD INTERFACE Fig. 3 


This stage generates a TRIGGER pulse, PITCH CON- 
TROL signal and VOLUME CONTROL signal from a 
single keyboard audio input. 


This part consists of PLL (phase locked loop) with 
switchings to select the time constant of the LPF. While 
only the SW1 is closed, the time constant is small and 
the VCO can track the quick changes in a pulsive or 
attack portion of a keyboard audio. After the SW2 is 
additionally closed, the time constant becomes large and 
the slower PLL reaction makes VCO frequency stable. 


RSD-10 








#—-#H-KIYH—-71—-Z Fig. 3 
COBBI+A-R-FAADS. b}U AR Po Fay 
hugs, FEIaY bogs eHnnleeEyso 





*+—H- KAHNE Ly Fay bh a vVEBARRT AOI 
i$ PLL ERROR STW So 

HBO PLLABCIL, —-7TAD LPF ORERME)S 
CTHZLEAHISICMT S VCO BREEDS So FE 
>TRSD-10 Cid, AFMES OT 2 » TRAC LPF 
OBER ZINE < Ro CHEMAOMRUA LIC VCODE 
GEBZKDIC LETHE, THOVMOLARKMAMA Cit 
PRERAAKX ( UT VCO ORREHEE(EL TIS 








heehee Dit When KEYBOARD jack is not engaged, Ric kb So FINE/PITCHDESICGED KEY 
this signal is deli d f FINE/PITCH ; — PSE ay > 
ee a es errno a ica eal 


pitch of the sampled sound is controlled 
from the FINE/PITCH control knob. 
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The basic three control signals are produced in the oh WEE AE He ache 1/2 een ! 
following ways: wr : ae ARAPER Ase OUT cv VCO out 
. < . om | 
TRIGGER Pulse bY FTE BE GO bh, tu F FRA BHTEX A 4 be COMPARATOR | 
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VCA BIAS CONTROL Voltage (instead of VOLUME Popes ae : GATE ah Ht A ice eee ! 
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[PAD INTERFACE Fig. 4 


This circuit generates, from a pad input, a VOLUME 
CONTROL signal whose level is proportional to that of 
the pad signal, and affects the volume of the sampled 
sound. Also generates a TRIGGER pulse for starting a 
record or a playback process. 

When the voltage from Envelope Follower 1IC17b 
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exceeds the threshold of the Level Comparator IC17a, 
Q6 is conducted by a narrow positive going pulse and 
discharges hold capacitor C26 by 30%. C26 is then 
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charged to the peak voltage of the envelope through D20 
and holds the voltage. C26 will discharge on the next 
TRIGGER by 30%. If the peak of the next envelope will 
not exceed a voltage that forward biases the D20 against 
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C26’s residual voltage, C26 will remain 30%—discharged. 
That is, the new pad input only resets the hold circuit 
and discharges the capacitor by 30%. 

Another stage I1C5a, b and |IC6a in this interface is used 
for generating VCA BIAS voltage— see SAMPLER 
PLAYBACK MODE, PEDAL CONTROL INPUT. 
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[DYNAMICS SENSOR Fig. 6 


This circuit controls the volume of sampled sound, with 
the control voltage derived from a keyboard audio signal 
or a pad. Exampled in Fig.6_ is the flow of control 
signals when in [D] mode (GATE PLAY) with the 
volume of a sampled sound being controlled from a 
dynamics keyboard. 

The VOLUME CONTROL signal from the Keyboard 
Interface is rectified and applied to the variable gain cell 
(VCA). 

The VOLUME CONTROL signal is replaced by the 
voltage from Q9 of Pad Interface when pad output is fed 


to PAD IN jack in sampler ‘ or [C |mode. If the 
PAD IN jack is not engaged in either of these modes or 
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PLAYBACK TRIM Fig. 5 


This circuit determines the reproduction period of 
sampled sound. At the same time the sampler playback 
starts, the 15-bit binary counter (IC10 and 1C12) is reset 
on a COUNTER RESET signal and starts counting the 
PITCH CONTROL (sampling clocks). The 8-bit counts 
from the counter causes the DAC (RA1) output voltage 
to ramp from 2V toward 7V. Since the intervals of the 
sampling clocks and the memory address steps are the 
same, the DAC output ramp time can be correlated with 
the RAM memory length; 7V being the end of memory 
address. The comparator 1C13a turns Q20 off when the 
DAC output voltage exceeds the voltage set by PLAY- 
BACK TRIM, shutting in the sampled sound. 
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delay mode, !IC3 is kept at the fixed gain determined by 
the BIAS VOLTAGE on pin 1. 
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MASTER CLOCK GENERATOR Fig. 7 


Master Clock Generator 1C10a, b starts oscillation on the 
positive going edge of PITCH CONTROL from the Key- 
board Interface, output frequency being approximately 
5MHz. 

The Main Controller 1C9, when being fed with the 
MASTER CLOCKs, completes a cycle of writing or 
reading of the RAM memory by the 64th clock and 
swings SAH to high. The SAH resets the Master Gene- 
rator and keeps it at rest till another low to high transi- 
tion of PITCH CONTROL occurs. In this way, although 
the frequency of the MASTER CLOCK remains constant 
the frequency of clocks of the timing generator inside 
the Main Controller varies in proportion to the change of 
PITCH CONTROL frequency. The clock rate of the 
timing generator determines the timing of ADC, DAC, 
S/H and RAM accessing. Therefore, when the PITCH 
CONTROL lowers in frequency, the clock rate of the 
timing generator lowers and consequently the pitch of 
sampled sound also lowers. 
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COUNTER START/STOP Fig. 8 


This circuit handles the start/stop of the memory 
address counter in the main controller 1C9. Whenever a 
TRIGGER pulse is applied to the base of O4, it causes 
iC7a and b to have pulses of opposite polarity. The 
COUNTER START signal on S pin of !C7c and d 
enables them to generate pulses of Q (L to H) and OQ (H 
to L). Q removes COUNTER STOP (COST), allowing 
1C9 to access to the beginning of memory address 
(RAMs 1C11 — IC16). At the end of memory address 
IC9 pulls TEMP low, signaling the IC7c, d to generate a 
COUNTER STOP signal (Q = L to H). This memory 
access cycle of one-trigger/entire address can be inter- 
rupted by a new TRIGGER pulse input during memory 
access: In this case only COUNTER RESET from pin 3 
of IC7a to DATA of ICQ is active; IC9 skips the remain- 
ing addresses and jumps to the beginning of the address. 
In the DELAY mode COST of ICQ is parmanetly pulled 
up, defeating COUNTER STOP, even if developed. 


IAU TO REC] 

Placing MODE at [A] keeps the two FFs of IC8 in the 
reset status. Upon receiving a sufficient level audio 
signal, AUTO REC IC6 and Q3 applies a low to S of 
1C8a and b which generates AUTO START trigger pulse. 
The Q4 and IC7a—d response to this trigger pulse as 
mentioned previously: removal of COST (H to L). The 
main controller ICQ starts storing data to RAMs, and 
when completes accessing to all memory cells develops 
TEMP; IC7c, d pulls its Q low (COUNTER STOP); 
IC8c, d swings its Q output high (HOLD). The IC9 
transfers this high HOLD to its WRITE pin, protecting 
RAMs from being rewritten over the existing data. 

To release write protection, MODE switch must be set 
temporarily to [B] , then again to [A] . 
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This signal is generated at 
each memory reading cycle. 
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ADJUSTMENT St? Di 


Adjustments except for the SUB board can be accessed by just removing the top cover. 


SUB #H— KFRT—-1DAOBEIS by PHN-ERATEU CHAECTAS, FILOIRIRE CEL TS OK Che 


1.Power Supply BEORR 


Before performing any of the adjustments, verify the DC supply voltage. It must be within 9.5 + 0.1V 
when measured at the POWER switch with the unit turned on. The voltage should be checked even if 
- the unit is separately powered from a BOSS PSA AC adaptor. 


CAUTION 
The following adjustments should be performed in numerical sequence. 








NOTE 
Controls settings not directed will not affect the procedure. 


Bat C. ACTH PR + Ye » 7 OMF BEDS 9.54+0.1V CH SBR 5. 


INITIAL SETUP 


PAD PITCH 
(KEYBOARD) 


-DELAY/SAMPLER 
(RANGE/MODE) 


(BI 


DELAY/SAMPLER 
MT BOARD _ (FINE/PITCH) 


2.Clock ZOy7 | 


2-1. Connect a frequency counter or oscilloscope to the TP-1 (pin 4 of 1C8) on the MT board. 


2-2. Set the FINE/PITCH knob at x 0.25, and adjust the RT-7 (CLOCK HIGH) on the MT board for 
13.5 + 0.5 us/cycle. 


2-3. Set the FINE/PITCH knob at x 1.0, and adjust the RT-6 (CLOCK LOW) on the MT board for 60 + 
3 ps/cycle. . 


SUB BOARD 





2-1. TP—-1(MT#—-FO IC8O4#BevY) CAV AURI-SHERT Ad. 


2—2. FINE/PITCH®%X 0.2512 LU CHHdS 13.50.55 IC ARIT MT B— F LORT—7 (CLOCK 
HIGH ) HET So 


2—3. FINE/PITCH#*X 1.0 it UCTHHD, 6.0+3ys It ARIT MT K— F LORT-—6 (CLOCK 
LOW ) &HHET A. 


3. Master Clock VAS-7077 


3-1. Connect the oscilloscope to the TP-2 (pin 6 of 1C1) on the MT board. 
3-2. Set the FINE/PITCH knob at x 0.25. | 


3-3. Rotate the RT-1 on the SUB board FCCW. Now slowly rotate the RT-1 CW until the pulse width is 
1 Us. 


3-1. SUBR-—FOTP—2 (IC1IO6 HEY) CFV ARI—-TSHERIS~ 
3—2. FINE/PITCH#X0.25itt»htBo 


3-3. SUB#—FOPT—-1 (MASTER CLOCK) #4A3#POBZICAICEIL, eX AND Les ite 
72 T2ATCIED Zo 


4—3. DC UN VASKEICE AR, MT #F-F+ RT-2 (THD) &£TS_ 


RSD-10 
4. Compressor Distortion Ratio Av Ab y EX 
4-1, Connect a 150mVpp, 400Hz, 4-0-4 cycle burst signal to the INPUT jack. 


4-2. Connect the oscilloscope to the TP-3 (pin 7 of 1C2) on the MT board. 
4-3. Adjust the RT-2 on the MT board to minimize the DC drift. 


4—1. INPUTY ¥ » 7it 400Hz, 150mVP. PO 4—0—4}R-N—AhLZEBAADT So 


4—2. TP—3 (MT#—-F> 1C-2O7#@evY) itty urza-SAERIT SZ. 


APR. 1986 


7. Dynamic DC Offset 4473 72DC47tyhb 
7-1, Connect a 150mVpp, 400Hz, 4-0-4 burst signal to the PITCH (KEYBOARD) jack. 
7-2. Connect the oscilloscope to the TP-5 (pin 7 of 1C3) on the MT board. 


7-3. Set the RANGE/MODE knob at the SAMPLER mode [D]. 
7-4. Adjust the RT-5 on the MT board for minimum DC drift. 


7-1. PITCH(C KEYBOARD) / » » Zit 400Hz, 150mVP. PO 4—0—4fR-N— ANEBEAHTS. 


7-2. TP—S5(MT#= K+ IC3 O7REY) CAY ORI SEBREZOO 














i 
5. A/D/A Bias A/D/AI\4 FA 


5-1. Connect a +6dBm, 1kHz, sine signal to the INPUT jack. 


5-2. Connect the oscilloscope to the TP-4 (pin 1 of 1C2) on the SUB board. 


5-3. Adjust the RT-1 on the MT board for most symmetrical waveform. 
5—1. INPUT? + » Zit 1KHz+ 6dBmMOV4 VIRZEAHT Zo 
5-2. TP—4(SUB#-F+ IC2O1 BEY) CAVA RZA—-TSHRERT Zo 


5—3. REDS EP wt ZREMT #H-FEORT—1(0 AD BIAS) 435% 9 4. 
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6. Pad Input Offset sy» KAHAVEYA 


6-1. Connect a —10dBm, 1kHz, sine signal to the INPUT jack. Connect an 800mVpp 200Hz, 4-0-4 (0 
equals 12 cycles) burst signal as shown in Fig. Ato the PAD INPUT jack. 





Here, since a damping wave is also applicable, an electronic metronome or rythm machine (DB-33, 


DB-66, DR-110, FR909, TR707, TR606, etc) can be used. 

Example: The DB-33 will provide an 800mVpp pulse train at J tempo. 
6-2. Connect the oscilloscope to the TP-5 (pin 7 of 1C3) on the MT board. 
6-3. Set the RANGE/MODE knob at the SAMPLER mode [B]. 


6-4. Rotate the RT-2 on the SUB board FCCW (when viewed from component side). Now rotate it CW 
slowly until the amplitude becomes 200mVpp. Do not advance the RT-2 for a further low 
amplitude. Excessive rotation will increase the level again, leading to erroneous adjustment. 

6—1. INPUTY ¥ » 7IT1KHz, —10dBmO+v4 VRRA eX y FANY + » Fit FRORGIES ( DB— 

330 J OES. 800mVP.P) ZANT So 


6—2. TP—-5(MT#—-F-> I1C30O7#BYY UAV AAA—-TSAERT Zo 


' 6—3. RANGE/MODE#¢ 79 -©-—FBitty bao 


6—4. SUBH—FLORT—-2 £A8 (BOMDPORT) PORBZITAITCHL, IED 200mVP. Pit tr> 
ToAP CIE Bo 
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Waveform of ¢ From DB-33 














7—3. RANGE/MODE#t1 7735+ ©—FDitryvbtHo 


7-4. WIBDSIKE (SIS HE) I SRREMT B—- Fe RT—5 SERS 
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8. Dynamic Bias 474+392%, NIPR 
8-1. Connect a —10dBm, 1kHz, sine signal to the INPUT jack. 





8-2. Connect the oscilloscope to the TP-5 (pin 7 of IC3) on the MT board. 
8-3. Set the RANGE/MODE knob at the DELAY mode ms, 
8-4. Adjust RT-4 on the MT board for 1.5Vpp. | 


8—1. INPUT! + » 7IT1KHz, —10dBmO+4 VRLAHT So 
8-2. TP—S(MT#—FK- IC3O7 Bev ) il Avarzsa—-PSEEET So | 
8—3. RANGE/MODE#744-4-F- ms itty bd So 


8—4. MT#—F-RT—4 4BIL, IBD LOVP Pith AZReY TSO 


1.5V P.P 








9. Expander Distortion Ratio 1~+2/\D SBR 
9-1. Connect a 150mVpp, 400Hz, 4-0-4 burst signal to the INPUT jack. 
9-2. Connect the oscilloscope to the TP-6 (pin 10 of IC3) on the MT board. 
9-3, Set the RANGE/MODE at the DELAY mode [8.0] ms. 
9-4, Adjust the RT-3 on the MT board for most straight DC line. 


9-1. INPUTY + » 717 400Hz, 150mVP. PO 4—0—4 fRN— ABERRANT GO 
9-2. TP—6(MT#—F- I1C3 010 Bey) ttvuxz3a-PERT So 
9—3. RANGE/MODE #3744 -—F-[80]msitey bo 


9-4. DC VwvaskKitite 4h MT #R-—F+-RT—3 (THD) #2884 4. 
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